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(54) TORQUE CONVERTER WITH LOCK-UP MECHANISM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the shock at the time of 
lockup engagement by consolidating a turbine with a lockup 



clutch, and setting off its moving amount largely. 
SOLUTION: This torque converter concerned is composed of a 
pump impeller 1 on the input side, a turbine 2 to make power 
transmission to the impeller 1 through a fluid, and a piston 4 
which rotates in a single piece with the output shaft as slidably 
in the axial direction and confronts the impeller side member 
with possibility of contacting and separating, the piston 4 and 
turbine 2 are formed in a single-piece structure, and a spline 8 
is furnished movably in the axial direction relative to the turbine 
hub 7, and thereby the clearance between the impeller 1 and 
turbine 2 widens in the high speed ratio range to cause increase 
in the torque capacity, which allows reduction of the shock 
when a lockup clutch is put in engagement. 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
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3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the torque converter with a lock-up mechanism which really rotates at shaft-orientations sliding 
freedom to the turbine which carries out power transfer through a fluid at the pump impeller and pump 
impeller of an input side, and an output shaft, and is constituted including impeller flank material and the 
lock-up member which counters attachment-and-detachment freedom — setting — a lock-up clutch and a 
turbine — one — a configuration — carrying out — in addition — and the torque converter with a lock-up 
mechanism characterized by having movable structure in shaft orientations 

[Claim 2] The torque converter with a lock-up mechanism according to claim 1 characterized by extending 
the endpoint of a core configuration to an impeller side in order to make small the leaking flow as much as 
possible with the increase in path clearance of a turbine. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the torque converter which has the 

lock-up mechanism used for an automobile etc. 

[0002] 

[Description of the Prior Art] There is a thing as shown in drawing 6 as a lock-up clutch of the conventional 
torque converter. In this torque converter, three elements of an impeller 1, a turbine 2, and a stator 3 are 
arranged symmetrically. An impeller 1 aligns with rotation of an engine, and is rotated, and the turbine 2 is 
combined with the gearing change gear input shaft. It is ****** and a velocity ratio e (turbine rotational 
speed / impeller rotational speed) is about e< 0.3 in e> 1 at the time of e= 0.8 to about 1 .0, and start at the 
time of e= 1 and a drive at the time of a lock-up at the time of coasts, such as for example, inertia rotation. 
[0003] 

[Problem(s) to be Solved by the Invention] However, if it was in such a conventional torque converter with 
a lock-up clutch mechanism, since torque capacitance characteristics became low in the high-speed ratio 
region, there was a trouble that a shock came out, at the time of L/U conclusion, that by which this invention 
was made paying attention to such a conventional trouble — it is — a turbine and a lock-up clutch - unifying 
~ in addition — and it aims at solving the above-mentioned trouble by taking the large movement magnitude 

[0004] 

[Means for Solving the Problem] the torque converter with a lock-up mechanism which really rotates at 
shaft-orientations sliding freedom to the turbine which carries out power transfer through a fluid at the pump 
impeller and pump impeller of an input side, and an output shaft, and consists of this inventions including 
impeller flank material and the lock-up member which counters attachment-and-detachment freedom in 
order to attain the above-mentioned purpose — setting — a lock-up clutch and a turbine — one — a 
configuration ~ carrying out — in addition — and it considered as the composition which has movable 
structure in shaft orientations In addition, in order to make small the leaking flow according to claim 2 as 
much as possible with the increase in path clearance of a turbine like, you may extend the endpoint of a core 
configuration to an impeller side. 
[0005] 

[Embodiments of the Invention] Hereafter, this invention is explained based on a drawing. Drawing 1 is 
drawing showing the gestalt 1 of implementation of this invention. First, explanation of composition forms 
the piston section 4 of a turbine 2 and a lock-up clutch into 1 ** through the damper 10. 8 - the spline 
section — it is — a turbine — it is the structure which can move to shaft orientations relatively [ hub / 7 ] In a 
torque converter region (especially low speed ratio region), it has become like drawing 1 , and the path 
clearance between an impeller 1 and a turbine 2 is the same as that of the conventional example, and is 
about 3-5mm. It is made to move to the covering converter 6 side of shaft orientations by lowering the oil 
pressure of the piston section 4 of a lock-up clutch in a high-speed ratio region. When carrying out a lock- 
up, it will be in the state where it is shown in drawing 2 , and the path clearance of an impeller 1 and a 
turbine 2 is large rather than the conventional example. In addition, the position is controlled by controlling 
the pressure put on the oil pressure room 9 to drawing 2 from drawing 1 . 

[0006] Next, an operation is explained. In a low speed ratio region, the piston section 4 of a turbine 2 and a 
lock-up clutch is in the position most distant from the covering converter 6, and the path clearance of an 
impeller 1 and a turbine 2 is the about 3-5 samemm as the conventional example. 



[0007] At the time of lock-up clutch conclusion (high-speed ratio region), the piston section 4 and the 
turbine 2 of a lock-up clutch approach the covering converter 6 simultaneously. The path clearance of an 
impeller 1 and a turbine 2 becomes large by this, and torque capacity increases. The difference in the 
capacitance characteristics by the difference in path clearance and its mechanism are shown in drawing 3 . If 
the path clearance of an impeller 1 and a turbine 2 is extended without changing the interval of a turbine 2 
and a stator 3, the interval of a stator 3 and an impeller 1 will spread. If a working fluid is non- viscosity, the 
rate of flow and pressure of an outlet of a stator 3 will be uniformly maintained to the entrance of an 
impeller 1 . However, it is viscous in fact and energy is lost by the slipstream of a stator 3 with the friction 
loss by the wall surface of a mixing loss (mixed loss) or a vertical side. Although the lost energy reduces the 
rate of flow, since there cannot be a equation of continuity to no circulation rate of flow with a bird clapper 
late partially in the case of a torque converter, it becomes in the direction in which the degree of efflux angle 
of the working fluid from a stator 3 becomes small. It works so that the torque of this 1, i.e., an impeller, 
may be increased, and torque capacity increases, this invention is small and is made to enlarge the 
capacitance characteristics by controlling the size of path clearance by oil pressure using this property 
comparatively in the high-speed ratio region in the low speed ratio region. The shock will become small 
though this concludes a lock-up clutch after this. Moreover, it not only raises the feeling of acceleration at 
the time of middle acceleration, but mpg's enlarging torque capacity in a high-speed ratio region improves. 
Moreover, the slip in a high-speed ratio region can also make small small oil-temperature elevation of ATF 
(torque converter oil) from a bird clapper, and leads also to the improvement in endurance of the facing 5 of 
a lock-up clutch. 

[0008] The control method is shown in drawing 4 . As required capacitance characteristics is decided and it 
is shown in this drawing (A), it asks for a velocity ratio (SI), and opts for path clearance from the map 1 
shown in this drawing (B) (S2). The thrust force of pushing a piston is computed from the map 2 of the path 
clearance shown in this drawing (C), a velocity ratio, and the thrust force (S3), and required oil pressure is 
sent in in a piston from an oil pressure piston (S5). 

[0009] The gestalt 2 of operation is shown in drawing 6 . The gestalt 2 of this operation changes the 
installation structure of a turbine 2 and the piston section 4 of a lock-up clutch, and that of the operation 
effect is the same as the gestalt 1 of operation. 

[0010] according to [ as explained above ] the gestalt of operation — the composition — a turbine 2 and the 
piston section 4 of a lock-up clutch — unifying - in addition - and the effect that the shock at the time of 
lock-up conclusion can be reduced is acquired by being in a low speed ratio region and making torque 
converter capacitance characteristics it being small and comparatively large in a high-speed ratio region by 
considering as structure movable 3mm or more at shaft orientations 

[001 1] Moreover, in addition to the above-mentioned effect, the gestalt of each operation has the still more 
nearly following effects, respectively. 

[0012] The feeling of acceleration at the time of middle acceleration improves by being in a low speed ratio 
region and making torque capacitance characteristics it being small and comparatively large in a high-speed 
ratio region. Mpg improves by being in a low speed ratio region and making torque capacitance 
characteristics it being small and comparatively large in a high-speed ratio region. The lock-up drag torque 
in a low speed region decreases, and a transmission efficiency improves. 

[0013] As mentioned above, although the gestalt of operation of this invention has been explained in full 
detail with the drawing, concrete composition is not restricted to the gestalt of this operation, and even if 
there is change of the design in the range which does not deviate from the summary of this invention etc., it 
is included in this invention. 
[0014] 

[Effect of the Invention] according to [ as explained above ] this invention — the composition - a turbine 
and a lock-up clutch — unifying — in addition — and it writes as structure movable 3mm or more to shaft 
orientations, it is in a low speed ratio region, and torque converter capacitance characteristics can be made it 
is small and comparatively large in a high-speed ratio region, and thereby, while being able to reduce the 
shock at the time of lock-up conclusion, the effect that improvement in the mpg of vehicles can be aimed at 
is acquired 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the cross section showing the non-lock-up state of the gestalt 1 of operation. 
[Drawing 2] It is the cross section showing the lock-up state of the gestalt 1 of operation. 
[Drawing 3] An operation of this invention is explained. 

[Drawing 4] It is drawing showing the control method of the gestalt 1 operation. 
[Drawing 5] It is the cross section showing the gestalt 2 of operation. 
[Drawing 6] It is the cross section showing the conventional technology. 
[Description of Notations] 

1 Impeller 

2 Turbine 

3 Stator 

4 Piston Section 

5 Facing 

6 Covering Converter 

7 Turbine -- Hub 

8 Spline Section 

9 Oil Pressure Room 
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